Heterogeneity of arachidonate and paf-acether precursor pools in mast cells.
In mammalian cells, arachidonate release and paf-acether formation are frequently associated. The alkyl-acyl-GPC has been proposed as an important source for released arachidonic acid and arachidonate-containing alkylacyl-GPC species as unique precursor for paf-acether. However, the specificity of precursor pools either concerning arachidonic acid or paf-acether is still a matter of controversy. We studied the relationship between the precursor pools for both autacoids in antigenically-stimulated cultured mast cells. We took advantage of the particular arachidonate turnover rate in each phospholipid to investigate the role of alkyl-arachidonyl-GPC in the supply of arachidonic acid by using newly and previously [14C]arachidonate-labeled cells. The specific activity of the released arachidonate was reduced 2-fold following overnight cell incubation, whereas labeling in alkyl-arachidonoyl-GPC was only slightly modified and never corresponded to that of released arachidonate when newly or previously labeled cells were triggered with the antigen. These results are not in favor of a major role for alkyl-arachidonoyl-GPC in supplying arachidonate. In contrast, by using previously labeled cells, we demonstrated that all arachidonate-containing phospholipids were involved in the release of arachidonic acid. The pattern of alkyl chains in alkyl-arachidonoyl-GPC, as well as in total alkylacyl-GPC, is unique since it consists mainly of 18:1 (more than 55%), whereas the 16:0 represents only about 30% of total alkyl chains. Therefore, we analyzed paf-acether molecular composition in order to compare it to the alkyl composition of the precursor pools. The content in 18:1 species of paf-acether, as measured by bioassay (aggregation of rabbit platelets), was always lower than that of 16:0 species and then did not correspond to the alkyl composition of the precursor. These data suggest that the enzymes involved in paf synthesis might be specific for 16:0 alkyl chains of precursor pool.